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This is an unusual and worthwhile book. It is aimed primarily at scientists 
and engineers, for self-study or regular courses. It could also be used in an 
advanced course for mathematics students. It is lucid and remarkahly self- 
contained. Mindful that their primary audience has been exposed to the basic 
material of linear algebra from many sources and points of view, the authors 
seek to provide a truly coherent development and to ease the problem of 
connecting their presentation with a reader’s prior knowledge. Calculus is 
the only essential prerequisite. Motivation is provided for each new topic. 
Almost every theorem is proved in detail, and there are many simple but 
appropriate examples. The necessary background about sets and algebraic 
structures is included. There are many exercises, both routine ones and 
interesting, more advanced ones. It will be important for readers to solve a 
large number of these, for otherwise the text material might seem too easy. 
In Chapters 0 and 1 are definitions and elementary facts about sets, 
groups, rings, and fields. Chapters 2-5 contain a standard introduction to 
vector and inner product spaces over a field F; the usual algebra of matrices 
over F; determinants, linear transformations, and their matrix representa- 
tions; linear functionals; and dual spaces. A determinant is defined using 
permutations. Expansion by minors and a proof that the determinant is the 
only multilinear alternating function from M,,X,,(F) to F which maps I,, to 1 
are also included. Chapters 0-5 fill the first third of the book. 
Chapters 6-8 fill the middle third. They contain a thorough introduction 
to the Schur form, the ring F[x], and the Smith, rational, and Jordan 
canonical forms. The Jordan theorem for A E M,,,,(F) is first proved the 
usual way, using generalized eigenspaces, and then again later, using the 
Smith form of Al - A. This material is very complete. For example, algebraic 
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closure and the fundamental theorem of algebra are discussed. The general 
construction to embed an integral domain in a field is given and applied to 
F[x]. The authors point out how the multiplicative identity gets invented in 
this construction and that it agrees with the original identity if there was one. 
There are many places throughout the book where brief remarks like this are 
included to highlight a subtlety. 
Chapter 9 looks again at linear functionals and dual spaces, in the finite 
dimensional case. The transpose Z’*: U* + V* of a linear transformation 
T : V + U, symmetric and antisymmetric bilinear forms, quadratic forms, 
Sylvester’s law of inertia, Hermitian forms, simultaneous diagonalization, and 
an application to classical mechanics are included. 
Chapter 10 covers linear operators on a real or complex inner product 
space V, finite dimensional except that an example shows the adjoint can fail 
to exist when V is infinite dimensional. Isometric, unitary, normal, and 
Hermitian operators are explored. Polar decomposition and the unitary 
diagonalization of a normal operator are proved. The function exp(A) is 
introduced, and the fact that every unitary matrix equals exp(iH) for some 
Hermitian H is proved. 
Chapter 11 is “Multilinear Mappings and Tensors.” The antisymmetric 
and alternating tensors, exterior and wedge products, tensor product of 
spaces, n-forms, and the metric tensor are studied. These ideas are applied to 
the calculation of volumes, beginning with a detailed discussion of the 
determinant formulas for volumes of parallelotopes in R” and R”. The 
Riemannian and Lorentz metrics are defined, and some examples from 
physics are included. 
Chapter 12 introduces real and complex Hilbert spaces. The basic facts 
about norms, closure, and continuity are proved. The Holder, Cauchy, and 
Minkowski inequalities are developed and used to show that I, is complete 
and I, is a Hilbert space. The Riesz-Fischer and Riesz representation 
theorems are proved. Hermitian and unitary operators are discussed briefly, 
and the reader is referred to other sources for information on their eigen- 
values. 
There are three appendices which fill in most of the metric space 
topology needed, including a discussion of path connectedness and a nice 
elementary proof of the fundamental theorem of algebra. 
I have a few suggestions and minor criticisms. I wish there were a table 
of symbols with page references to their definitions. For the intended 
audience here, specific references to other sources for the more advanced 
topics would be helpful. It would be interesting to have exercises to 
introduce compound matrices, either at the end of Chapter 4 after the 
Cauchy-Binet theorem, or after the Laplace expansion formula in Section 
11.3. Singular values are important but not mentioned; they too could be 
BOOK REVIEW 275 
introduced via exercises, perhaps in Section 8.1. I noticed a few typographi- 
cal errors, but none causing mathematical confusion. Of the exercises I 
solved, I found two incorrect ones. Exercise 11(a) in Section 3.6 should 
require S f 0. Also, I would prefer that the definition of skew symmetric in 
that exercise include the zero matrix, as is standard. Exercise 9 in Section 4.2 
is true if n is odd but false in general. For example, 
*=o [ 1 1 and B [ 1 0 = 1 0 0 -1 1 
satisfy AB + BA = 0, but neither is singular. Perhaps this problem could be 
reworded as a question. 
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